As structure wind turbine is influenced by wind load in the run, and property of wind load is strong randomness which is a great influence on the reliable operation. In this paper, the theory of random vibration analysis is applied to analysis of the wind load and calculation of wind turbine. Mathematics method of wind load analytic calculation is detailed discussed, meanwhile simulating method of the structure is combined, which is applied for simulation analysis of wind turbine transmission system. Combining result of numerical simulation and in actual working condition, We can thought it value that analysis method can be used for engineering application and it is put forward that new analysis thought of wind load.
Introduction
In recent years, many experts and scholars at home and abroad has carried on further research of the wind turbine transmission system. For example, building nonlinear dynamic model of the gear -drive shaft -body system coupled with multi-gear transmission of large wind turbine, and studying on the dynamic characteristics of the coupling system [1] ; building multi-gear contact finite element model of large wind turbine transmission system, put forward calculation method that the actual contact gear pair, distributed gear load in the process of inside and outside gear pair meshing [1] ; building and putting forward analysis method of planetary gear system kinetic model in variable load excitation [2] . These methods is built based on steady or very small change outside environment, actually transmission system of wind turbine is affected by external environment and by wind load obviously [2] .It is considered that external wind load affects wind turbine , and should be certain engineering value for research on running reliability of the whole wind turbine and transmission system.
2
Wind load randomness vibration analysis
Random process
As structure, intensity of wind load which is one of wind turbine load always changes with time. A characteristic of wind load is that not only changes complicatedly with time but also load waveform don't show same style in two time. It is exhibit complex and changes with time not only waveform of wind load but also frequency and duration. As a random process, random vibration can be not a function of time t, but it used to be function of spatial coordinate. Even in the same environment, it total impossible to be predict that the actual waveform generated, but it is occurred by Probability. Sample function may be produced in the condition of each waveform. Random vibration of non-deterministic phenomena is to be solved by analyzing the actual function of statistics.
Wind load stationary random process and continuity
When it is provided that all actual sample function of wind load random process x(t 1 ), x(t 2 ), ......,x(t n ), or when it is provided that total probability density function and probability density function, these statistics should be solved. Of course, complex stochastic processes of wind load cannot explained fully by only these statistics used. It is the most important and the most basic random process that stationary random process. In the actual wind power project, It is simulated by stationary stochastic process that many phenomenon is controlled by the probability. When all statistics x (t) in random process does not change with time, it is known as strictly stationary random process. Therefore, n time of x (t) probability density function should satisfy:
Based on probabilistic basic formula, mathematical expectation of x 1 are as follows:
So the meaning of x 1 and x(t 1 ) in equation (2.2) is consistent, namely x 1+r =x(t 1+r ).
, the probability density function of x(t) as follows:
. because it is right for each r, the f(x 1 ) has nothing to time t. So it can be showed
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In project, in addition to the strictly stationarity above, when   t x only satisfy equation (2.1) and (2.3), it is known as stationary random process. Except it is noted in engineering project, which is to satisfy equation (2.1) and (2.3) is known as stationary random process.
Random gauss process
Random process n times of x (t) probability density function obeys laws of gauss distribution, x (t) is called as a gauss random process. That is:
And probability density function is given:
S in the equation is determinant of the covariance matrix as follow: 
Single degree of freedom system vibration analysis
When structure is applied by external force and it can be regarded as random process, the dynamic analysis method is called random vibration theory. Change of wind load, because of its non-repetitive, is shown as random process, and that grasping reaction of wind turbine structure system is reliable safety method of Quantitative evaluating structure.
Originally, it is regarded as limited duration problem that vibration response of wind turbine for wind load, so it should be considered to non-stationary random process. But the actual aim is different, we can consider it as stationary random process. in addition, when static wind turbine start running, especially in the initial stage of the movement, we can serve it as a non-stationary random process for analyzing.
Random vibration theory can be divided into two types. one is that considering the structure material and mechanical properties of nonlinear, large deformation effects vibration analysis, the other is that considering idealized linear vibration analysis. In addition, structure itself also can't be considered as random structure if statistical properties of structures are considered.
Random vibration is most important that evaluating reliability problem of the dynamic load. When structure is designed and reliability is considered, boundary limited and deform should be defined. For example, when wind turbine structure stress exceeds allowable stress. From angle of reliability, it should be thought that wind turbine has entered into a dangerous range. When solving problem of dynamic load by applying random vibration theory, we think that it more high that reaction value it more safe that wind turbine runs in entire duration. If the numerical value of probability has been obtained, we can think it as quantitative evaluation of reliability. it is called random damage problem when reaction value is higher than limited value, and we think it as criterion. In theory, it is problem of first time misregistration probability. It is not considered that elasto-plastic properties, accumulation fatigue, strength degradation of wind turbine, but because of providing the more important problem of dynamic reliability theory.
Single degree of freedom system vibration
For single degree of freedom, particle-spring system can be illustrated by the following equation:
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The single degree of freedom system vibration model is that changes the most complex structure into the simple idealization model, it will become the basis of multi degree of freedom system vibration analysis.
Equation (  =damping ratio;
,we can solve: (3.8)
(3.14)
Conclusion
It is more significant that wind turbine is affected in actual process of wind turbine running, so not only the whole wind turbine but also transmission system is analyze in structure load, dynamic load or stationary load, it must be considered that effect of external load (wind load). Wind load has strongly randomness, so it is practical application value that using theory of random to determine wind load.
